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mmm 

M£ yjB#f*««/hs vnv y s;g[©ft-&<ft^##ji, ashtray y s?s©fl:^»¥ 

j: y JB^^/ha 2 #«3gfH 1 9 <5 v KM&^tfi ^MttSfM 1 

3 J tffBfg 2 H7yKI*nn&5 %J£iLh*tf r £ 

4 ] BsrfB^ 1 * 9 y KM, f&IBiStt», 3fflB& 2 1 ? 
7>yKI©^W<t=bl^0l^ (Al x G ai _ x ) y I nj.yP [O^x^ 1 

, o. o 5^ y ^ i] vmzn&fci!t®T?2b&z£zmm£^&m&m2'£r^z 

m&m 5 ] mm<z> v v vM<Dit&m¥m<bm&m 2 mmmm iv^v^m* 
^tizt^mt ■tzm&m 1 ~ 4 © v*r*i# K:flB*©¥*#»3fe§s«. 

e ] tMBig 2 ftM^ 2 * ^ FM<Dm$f*ifim&m 2 #mam 1 # 

9 y KJS©Jg#f^©± 0 . 2 ©fgHftfc& y , ^oftfta.y <y PMit&W^m&M 

y n para (Djjtfm v * z: £ i: * z> 1 ~ 6 © v a -r *i jwcib«© 
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y WnS8»©##j£v*£ £ $:MttSfM l - 6 ©v^*i2McSB«© 

t & mm t. -t & mim. 1 ~ 8 © v > m & izmmn ¥m<bmytmm B 

[0 0 0 1] 
[0 0 0 2] 

l**!??*; KM 4 0 2. ?Stt«4 0 3, f 2ftS^7y KM 4 0 

0l/^h$rYX^tbt^2^«S^5y KM 4 0 4 £/?r3<Z>M*£tfj£*,fc 
Zl©^, *:n/W:£iBJCjfi*R4 0 6 fcflMfcU 7*h'yyy57-f-CJ:»JU 

4 0 8Mts. z:©*:^ y v*?m&iz-?z>z.tiz& y, tmigicfc^ 

T^E- K©^c)£fti:L^v^|liiai©fi«S:fT^ifc^*e^*. 
[0 0 0 3] 

L^L&#e>, 3©J:?fc«£5fc©y y $>#«J»¥aW383fe8«©i»«**efcJ:, 
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[0 0 0 4] 

. U^^^$:S^t--5^^fl^StlTV>S (iH^5- 1 2 1 8 2 2^ 
9-199791 #4^. #H§^ 10-326934-8 # 
giflO-3 2 6 94 5#^^) . -tf>J;5fcl/— !f©^ig^il^5t&03 

i:bTxh^>r^^pa53 o 7±jcaiR#^fi*«fft>*i, «*aso®*fitic 
tt?z>mi;mz& y. ©M{c^ 2 1 2 ^ 7 ^ km 3 0 8 , #&2# 

Sln>^^M3 0 9^jiH7^M$ti^. r©<fce>fc#*£&#IM-rsr iiicj: 
U , # l J * ^©M-ffi Jf-h3P<z>fg 2 ^«§?f£ 1 tr^v KM 3 0 4 ©ff * &«MfcK: 
1BP0rr <5 r i: # »TtB i: * y , ^»JB«f sps©«ffff ic o fco 

[0 0 0 5] 

mmz&*m&*ftOi&mtf2bZ>ZL I n P««_t<Z> InGaAsP/ 

In (A 1 G a ) AsP/InP*, In'GaAs/In (A 1 G a ) As/I 
n P^-^ % GaAsS|i0InGaP/In ( A 1 G a ) P^, InGaAs 
/InGaAsP/InGaP|0J:si:, iliia^fKI, *SttJi, ^ 

[0 0 0 6] 

«*.fcf, H6lC^-rj:^K:, GaAsSfi±ICf^«S*l« ( A 1 G a ) InP 
**fc6»T«U— if (6 0 0 nm©) JCfcV^Ttt, «H£Jf &t)f*9y KMfcfcJCS 
^S«^^^-rSJ:e»lCI nM&I I I«^#©»5 5 0%tU *SffiJi<Z> 
A ljffif&£/J^< (SIf&A 1«J*W:0%K ^7^KI©A1M^^^< Gfi 
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1 mm*3 0~5 0%) £5{Cl,T, JB#r§&&tfr? > K^-vy ^©!! 

#£Zl£##<s Zl©^© I naiJ&l±3im4 0%~6 0%<Dm"^Mit^X^ 
5. 
[0 0 0 7] 

^Hf 9- 1 9 9 7 9 1f«C^^Tt), Il#ii^l^7yFl, ?S4£ 
Jf, ^2#«M^1 FmfrbteZ>#7JV\TUm&tfI n ( A 1 G a ) A 

s P/I nP^f>M§tlTV\6^ U y ^©SjfcBJCfcV^T, I n 
A/MM (lnP^7yKI) £f&JILTv^ 0 

i n snt/^js* y v iJBVtiz&Mmffiumzm$i&.&itfit> &mmmn 

W«fc«flMTr;*>««iIi:©Jfc, Jfc5*fe# V/ll lib* if) ic 

*y, y vs?««K:*srr**©jfcB»£, aw&iBjSfc*f#*£<3H»b^ , rv* 

. r©Ifi(l I nl*G a^A 1 *ifi:it^T^JBE*^VNfefelC^lC^mi^-h 

#KA 1 &^;£<ffr&«0 ©itj»S«Itt!l-r*fc«)K:, 0 2 1 4 7 -if 

7-297134 9&«^£^tt&M$tfBJ&B*£ttft<Z>H C 1 iS 

X*mta'?2>j3mf)mmtitlT^2>o fej£U #ggf 7-2 9 7 1 34^«iC 
fcV>T, I n i: A 1 ^^fc' I I I - Vllt^^&^Stfci^ 181* 
^<Dl nm*J&&MtfHC 1 H I nfc©#Mfc^;Wt£*S*<*S#L''f>'*-<, HC 

gM&^WtfcHC 1 / (Al + In) 

icii, ^vOi/^n^tiggptf) i n«aji*«w< 3&n««i««if, y i ni 

ttj»»jc«s y , #ic y y i n%m(Dmtm<Dmttmiz*% < &s (jb«t* 
if e>*i*. 

[0 0 0 8] 
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[0 0 0 9] 

!Mi:b«©AlGaAs ($fi7 8 0 nmfi§) iC^fooT, A 1 G 
a I n P*&JBnfcnTft GtS 6 30~690nm) U-if *1$&#>T 

A 1 G a I n P/G a I n P^e>&5^m^-1f£>#SSK:fcV>T, (10 0 

) ®^e> co 1 1] ^r&i (=fcb<« [o-i-i] K*-7Vt=.mfa*m^ 

3*lTbi:^ M^-^mm. mi 0 nmgTOGa I nP#FI) £f£§gb£ 
ii^lc, A;i/^?SttMtc*f-r€>4^^{c«fc-5PL^ vn*#§i8i&:E|) © 
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- if > v\z * y Mi&sfl: jc j: b £ v^«[«eK©iti)njtofaig 
^-rsfetoic. Mm (ioo) [011] ( ; fou<tt [0-1-1] 

tC8~ 1 6m.m.)g*'7Lfcm&tfm^fi>fr2> B fc£U 6 50nm, 63 
5 nmtjtifftgmt.*? Si&glCj: Gain P#FM0D^*-^M»4$:#EL 

[0 0 10] 

u fe v v vm&m<D¥mvm%mm.K- « v^ £ s tir & y , 

[0011] 

$j¥##JfteI nMWl 0%J£TF y, 'Jyj; ©Jg 

^yy^&^-rs^^Mcoasjifi* (fc^jtat Mf^fc*?) 

[0 0 12] 
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mSE# 2 0 0 0-3 0 



4#¥ 1 1-076 421 

[0 0 13] 

* L vx 0 *k m 2 1 * ^ y FJS# I n & 5 %J£Ur£'Dfl*§l 

# (A 1 X G a x _ x ) y I n H P [0 ^x^ 1, 0. 0 5 ^ y ^ 1 ] X*m2 tlSffc 

•&«n*»s»* ; u ^ ^io^^^i*^ 2 iiii 2^77 F*&*fr 
m& ; 2 #sm^ 2 * 9 y Fjs<z>®#r^#m 2 rnmmrn 1^5*; F»©®«f* 

<Z>± 0 . 2 ©fgHfttcfc y , y v i?Mit&%}¥mfomtf%z 2 1 * 9 

ot, ^^>r^©I|lg*^P*3feSjSJ:y^PTO©^*^V^*^*ife«J£V^3i: 
[0 0 14] 

*f§WiC«, ffE'; y yaft^Hl^ftl^A 1 X G a M A s [O^x^l] 
$.f=.\ZA l x G ai _ x A s y P H [O^x^l, O^y^l] xmZtl&it&mX 

&zmm ; mmv ? i?<Dwmzi$&mmtfmj8,2tix^te\<mm ; mmmnmn 

38®Kfctt5ipg#0. 5 AtmJ^_t 1 0 0 0 nmVATX&zmm ; faSB^ttMiittr 
IB&MI£:<Z>l^<Z>j£lft#0. 2^mJ^±0. 5 /im^Tt^Sii ; BtflHy v V 

itftHy v vmt^m^m^m^ummmum\zmm±m%m^m^m^xm9i 
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#l«f£, n>** y^«©IIRKr^liJC^«Sti*fil»caiRl/fcJ»« 

; ifrfS£«©ft$&/&£Mtf (ioo) ffiXtt*4ifc*es^WCW&iST&y, 
faia#MI©ll§P3IS©#tf5#l«J£ [Ol-l] ^fiiXtt-eti4:*Sil^»JcW 
fat ; KTSS© V v S>S2©ft^«¥«MWf ©-»#, #««£© *J 

T*J*S *iT v\*MH» ; iufaig 2 KI±t*ot, < £ 

[0 0 15] 

•rs. 

#»i»©#M!MM&}fei6*©ai«tco v*T %, ^© ±tc *://i/^n*ai©*§S 

#*Uv*©ttS>*ffi#**%©T*&y, S*L<tt-€-©±^©JBSi»JRjERS 
iCjibfcGaAs, InP, G a P. ZnSe. ZnO, Si, AlgOgW 

tt<S^lB*fett-etii:|ga^Wtc^ffi«;ffi^»*b<, (ioo) iS#*%# 

*0V\, ^^M»IC^V%T (10 0) ®£V^4§lii\ i&"T0%«K«tC (1 

0 0) S/^xh0iS^5^Itt«:<, ft^3 0° sa!©*7r>^-n/S:^f * 
U<, 16° JKTtfJ:*;*?*^. TRttO. 5° J£U:#«F*b<, 2° JW-btf 
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mm*tt&M<DmmT**)&<. -^(Dm^izAi 2 o 3 . 6H-sic^ 

©_tic=fc Testis. 

[0 0 16] 

KM, fifi^cDxtf^^ri/^;i/fi!l©M^2^:«M^l V^v Fmz.VTmffiir2> 

V'yv FM<D'Pte< £*> 1 M-V&Zo #tc^2#mM^l * v v KM© I nil 

it^rt^i uff*L<, 3 0%J«J:T» Lv>„ 
[001 7 ] 

KM, ?SttIM3>^ * h»Jcoi*T%#fcRR5feS;n2fcv^ A 1 G 
a A s . AlGalnAs, AlGalnP, GalnAsP, AlGalnN 
, BeMgZnSe, MgZnSSe, CdZnSeTe ^(Z>— III- 

y®tf*3^/hSv^»*«38iRS*i, n>;5!^hSi:LTtt, itm> A>K3f*y 
£I&3fcifc©{BjgmT% IS^t'JT^I (cm -3 ) , BP*k TKti, 1X1 



9 



ajU# 2 0 0 0-3 0 



m ¥ 11-076421 

0 18 J^_h*W* L<, 3X10 18 «±)!)U«J^L<, 5xl0 18 «±ATO 
£bv^ _tRS&> 2xlO 20 ra^*l<, 5 X 1 0 19 J£AT#4: y*?* b<, 
3x l o^JSTFtfftfc^bv^ iSttJftt, #-©M^e>^S^lcm^ 

(sqw) ttRo^^FM&of-eti&jc^^tifeAyTWjfc 

jfr&fcfc^i^tfJ^BBt (MQW) T*$>oT=b«fcVN 0 
[0 0 18] 

»©T©»tt«©««»c©»*aifc&A b 5 & <fc 5 HPffillfM^&SilK'em 

Kfc y y 2 2^5f Kit ©JBtf^H^^S-r f?« tffiffilft 

*ecD**fii©^S»JB«f*®M^*<<fcySv^fe«>K:, y yS?T©»i ^yF 

m*m< b&tt*u*&e>&<&y. «#faK:»*i«ifc#*g<fc*fcv^rajH# 
$ -r tr s #**x* -r < & & fe tctiirat & & s s^j* < 

*?2>&mtf$>2>1)\ i©ii:JCJ:y'j»BBft««JB<<fc*i:vOraa*«^C*- 3ti 
e>©£fc&#*.0MtT, fitflURty ^ $?»0>aS2#«3!ai 2 KJf fc©JBtf 

*Htt, TRSteO. 3J£iLt##ib<, 0. 2 JgiLttfJ: y b < „ 0. 5J£JLL 

#**#*bvv, jiRtt, 3. oj^T*w*b<, 2. 5jenF#«fcy#* b<, 
i. 8jerF#*%#*bv\, &mm<z>m&te. mmm^^iz^tz.iL 

. ««K©JP#HU TRttl0nmJgt±#SF*L<, 3 0 n mJgiUhtf <fc y b 
<. 5 OJglLttfftfcif* bVN n _hl^«5 0 0 nmTOWt bV%<. 3 0 0 n m 
raU^^K, 2 0 0 nmTOiWlV^. 
[0019] 



1 0 
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ummit. ti*t*sz:i:*W*t<, Attifticte, SiNxi, sio 2 

m> SiONl, Al 2 O s m. ZnOi, S i Cl^r^l/^TXS i^?>4 

v^t y y s?as & jgft ?£j&« tc «j: y & ic » v > e> n * 1 1 *» k: , tt%2*fi 

WM»«SM**S:ffiv^, ^oSS^ffi^ (10 0) ®Xtt**i^l§S^«fJC« 

tt, • |ji«J«©WP»*e3e«StV-5^ [0 1-1] #[*JXte-£*lt 

l§*^»Jc^flir**lftJc#tfTvx6ii:^#*L'v^ *(Z>»^y y $>ffln©<z>*» 
(311) Affit*;5rt^<, 'J>yi/^MtSl2#iI^2^7^ 

«R»tSI2#«S!^2^9y WAlGaAs#|CAlAsI^itO. 2-1 
. 0, #*L<ttO. 3 — 0. 9, ft%ff'*L<ttO. 4 — 0. 8©£^{C#fC 

#tf -Suffer) Cfijn#fil*5)±3 0' JStl*©;£fa#i?*L<, ±7° Jgm<z> 

*i^*«j:y#*b<, ±2° #i*©#fa#*%#*Lv\.-*fc, ^^^>r^«« 

©fi#2f6ra\ ««tf>®#&# (ioo) [o-ii] £fcte^*it^ 

flffj&^iRf^, ^77>^;i/©^iRiij: [oil] ^iRf*fett-€-tifc*fli3&^fii^e> 

±3 0° J£lU*©2fGr##*L<, ±7° JB*|*©#fa#J:y#*l/<, ±2° J£*ft 

©#fa#*%#*Uv\, fcfc, ' *W«r«K:fcv\T r[oi-i] ^fitjj fcv\^» 
-»in-vi, i i -v i jjtfmWMcasnT, (ioo) it [ 

oi-i] ®t©^ic#^-rs [i i - 1 ] ^ti^tiv^xiiv i m7tm 

#JB*l<5®-e*SJ:3JC [01-1] #ft£5£ai-£ 0 
[0 0 2 0] 

[Oil] Xtt*ftfc|£&^Wfc*«fc#fflK:#tfT^&»^ 



1 1 
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<, (ill) B®T*ms£^£/&:5L&v^e>Kt-&3h#T*#£o 

, X h^>r^^PSP (1 0 0) ®lCjg#*l$K:j&i|£ff ? (111) B®£ 

„ (ioo) ®<z> y ^ vm^t. t. =foic (ill) b ®# e> <ts y y s?Mie»c%^ 

©#tf<5#fcl«* (0 0 0 1) IBJhTftt [1 1-20] Xtt [1-100 

] bV*. HVPE (Hydride Vapor Phase Epit 

a x y) *Z?liif^e>©^|Bl-e : fo<kV>^ MOVPETii [11-2 0] #[Rj#<fc 
y#* LV> 0 
[0 0 2 1] 

&#/.h3<fc*K ffi#S8if<z>3fc5*»m* (cod) i//<;i/^rfii±-r<5z:i:^T*^ 

° JSU:#*J*L<, 17° JBU:#J:y#*L<, 19° J£U:#*fc8F*bv*. J: 
PBte. 3 0° JBAT##*b<, 2 7° &T#«fcy#*l/<, 2 5° JgTFtffcfcff 
*bv\, #jc, Ifi^^^mst, WfflA4#f£S:^*<^fB'r«=lll3& 

&s„ <fcfe, mm. ^mtummn<Dmizitm2mmmmi v^v km©*^ 

«#d p h^S. 
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[0 0 2 2] 

a»«»nxfi«CD«^&#*Lv^ Q fit, '^>f 

tiHim^^ts. ^iwffijcfewsaiapffiwijcovxTtt, ± 

«#1 0 0 0 /i mJKTTfc L<> 5 0 0 jti mJg*TT*&5 # <fc »J 
bV^„ TR#2 *mJ£U: , T*& b < , 3 ^ mJ£lLfcT?&* 3 £ #<fc *J 0 

*UV*. *^BPi|gW2{COVNT^ ±R«« 1 0 0'n mJKTTf »5i * U < 

„ 5 0 ^mJBrrC&SifctfJ: y#* UVn„ T«# 1 mfiUnfifc* r £ jW£ 
L<, 1. 5 /tmJ£U:T*&£Z:£#<i: L<. 2. 2 jitmg±t*fe5 

toiiti^t Lvv fiBSMBWi ^*ifegpipsW2©^lcov>Ttt. _b^&l 000 
tim& i Tftft$.V<. 5 0 0 yttmJgAT^J: LV^ TR8^oV>Tli, 0. 2 

tim&±i!)W$L h<> 0. 5 /tmg±*U Vft-t LVn„ 
[0 0 2 3] 

J:y#*LV\, fiflilWl fcEf»*»«W2©HK:-3V\Ttt, JtRRtt 5 n mJg*T# 

Ttt, 0. 2/im«±«l/<, 0. 5 /tmJBU:#.fcy#*LV\, 
[0 0 24] 

SStt, #«»**<6tt©«j&;fr&* WJl5~10/tm)iiWtl<, 10- 
5 0 /ini^tj^ LV^ flgg|S<Z>&£ ft, 5 ~ 3 0 mtfi& 

*U<» 1 0~2 0 /£m#J:y8F*Lv\, fc£U &MlCj£&T, &>T<D£olZ 
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(3) (>tflrttittm*^]Ryffiufl!iT»sf8r«®) ©sggp^wx b^^^m 

(5) ±ffi© (1) ~ (4) ©V*<o# 
[0 0 2 5] 

l^v^^tt^il^boc)lf-A^R^tCi£VNl/-if$:^mt-Sfc«)iCtt, _h|B 

<U SB»f5f5£S:Jt«S!W»E<<fc'6J:^K:-r*ri:K:J:y, tf-A*>K<y M£«fc 

4:##*b<, 5 AmJKT % e»«* c J: 3 /t mJ^TT* o fc* 

#*y*f*LV*. cfi:5feas*lW2JCoV>T«:, ±R# 1 0 0 /i mje*TT?&<6i 
fc##*L<, 1. 5 /imJW±T'fe^r fctfj: y.#* L<, 2. 2/im^±tJ> 

&ri:#*>oi:*>SF*L^o ag»ffiwi i:tt»*aJffiW2(Z>MK:ov>Ttt, _hlfi« 

100 ff mJKT/)W*l<> 5 0 *mJKT#J:y#*bV\, TBKKloV^Tte, 0 
. 2 jtimJ6JLt##* b<, 0. 5/BmJK±««J:y»*bV\ 0 
[0 0 2 6] 
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W£&£ Wl <D±mi*> 5 /imJSTF2>W*L<. 4 

j;»J^*bV> 0 ^41W1 £#:fc^lJ§W2©MiC^T&, ±ISii5 /imJ^Ttf 
#£L<, 3 /ttmJ^T^J: »J^* l/<, 2 a m&TtfSfc*?* 1/ TI&Ko V^ 
Ttt, 0. 2 /ttmj^_h*^* L<, 0. 5 /tmJKl^j: y*?£ LV\, 
[0 0 2 7] 

^>f,5~3 0|tm*W*b<, 1 0~2 0 /tm#J:y#*LV* 0 fci£'U&5l 

(3) *raf©#« mn. nmmm) Enxh^-f-jmtfmm&zwtmm^z 

<fc?fCL£:=fe;©o 

( 4 ) h 5 >f ^flltf ta^® £ H T*m& Z> % ©. 

(5) ±13© (1) ~ (4) ©V*<o#&ffl##Jfoit:fc%<Z>. 

[0 0 2 8] 

PBStttcStft it i/^vv z:©pgf^©x >y *;© e> & y *«*¥*i^©»«»«wc 
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d p{C0VNT«, _tRgttO. 5 0 /ttmJ^T*W*b<, 0. 45AmJ^T#i: 
»J#£L<. 0. 4 0 /amJ^Ttffco^^ bV>„ TRgttO. 1 0 /* mJgU:* 5 
^^L<. 0. lSmmgl^y^K, 0. 2 0 /tmgl^oi:^ 

[0 0 2 9] 

l 0%t^Si: I n|Bj&$a»*tt l %J£Lhi:fcS 0 — jRJc, in&^tun- 

. i n sty tor i o%e«J:y*»/h3<fcsJ:3tcj***#, & 

v ymt&m^mifcmo) i niii^it 1 o %«T*wt b < > 5 %j«t# * 

»2i«S»2^5yKS^Al (Ga) As, Al (Ga) A s P. 
Al (Gain) As. Al (Gain) P. Al (Gain) N^A 1 

1 1 1 -vmfc&m¥MftT*mmizftT^z>misi*. t(om^m^mm.m±^ 

&GaAs, GaAsP, GalnAs. GalnP, GalnN^fflAU^ 

*«vm i i-v&ft^fc4M*ttT?«3£fccj:y, ^®M;Rfrit#«rtgi:& y 
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[0 0 3 0] 

#7>v^Tummz. fc-Bkume 5 o~7 5 ox^nm. v/iiij£2o 

~6 Oig^ (A 1 G a A s <DWi&) &£VW£3 5 0 — 5 5 0^^ (A 1 G a I n 
P<Dm&) . U ^ 600 — 700 TC, V/ I I I Jfc4 0 ~ 6 0 

mg. (A 1 G a A s ®^§^) fc-SV^iS 5 0 — 55 Oil (A 1 G a I n P (DWi 

^) Tff3©#if*Lv\, 4#^c«»^^^«:fflv^T38^«"r*uy2;a$^*«AlG 

a As, AlGa I nP0«fc^lCAlS:^tf^ JEftS#KI|R*©H C 1 8: 

e> (•feu^^w F) ©ki&si&hc i#A*tt*tflirr*. — hci# 

^>^3*lTL*e># (iyf>^-K) AlJffij8#i*<:feSSifte©fft 

tAim^I I I&IK**#*& i E/l/»©*b (HCl/I i im) TRStto 
. 0 1K±mi<, 0. 0 5JElLh#J:y*8F*b<. 0. 1 JgiLttfftfc*? * L 

LV\, fc£U U v5?tc I n&*tMfc^%4M»#»«:a*Rj»* (Wtc, HClf 

A) ^-fr-s^tc, y y s;©ffl«iw»^Hi*tc«:y^>"rv^ 
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-£©&gy KfcV^. &nmiZ&<&ZtlZ>*><DT*&Z> 0 4$IC, AlGalnPI^ 
A 1 Ga I nN ffinm^ttn it. y fctf pMlCfcV^) lCfeV>T, ^ 

[0 0 3 2] 

#«©-as#iM»KK:© y #**<&«tcmj*a*iT k, 12 mm 

i«2^59 KJfCDjftM »; ©tt^ttTRRH: 0 . 0U mtfflF* U < 

, 0. 1 ^mfilLfctfJ: y#* L<, _LBRtt2. 0/im*l(2. O/em&BftO 
jW£L<, 1. 0/emJSIlT#J:y«F*bV\, ^©»«JCJ:y, §H^'J>r^ 
®aP^O^#ia^Cb*m^^^©Wffi^l^Ji^iirS3:i:^T^}fey, y y 

So 
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Uffl?Stt« £Uffi#»lR borate* 9 y KJifcJIMfcU f&fa^^y KJS<Z>J?#- 
#0. 10/t*m£U:0. 5 0 Am&T^&S.fc-plC-rntf, _hlH^ h^>f ^ipglC 

[0 0 3 3] 

SiNxE S i 0 2 E SiONE A1 2 0 3 1, ZnOlMS 
ICML/T, 0. 2 5i*&2. 0flSg£##£bV\, Cl©|gHT*$>tl«, Mffl ( 

[0 0 3 4] 

&^^^v^5ciR<z>^W4B3^i&v> (0. 3J£TFefl0 III-VlftW^I 
tf^tf&fi*. *m*fcttJ*»©j»WK:J: yrae«**&©3fefc!ftJKl/&v* 

, /^K^y^S^tffftftott), J?3#5 0 nmJBTF* «fcy«F*b< 
&3 0nmJ^T> Kttl 0 nmfilTTffttltf, H«»K:3fc©iRJK#ait 

J**U ««JKi:y ^^©5£«K:L»ffi-r3fe©^©1W» < tt«:A< l^fey* Sfifc 
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=yv K*ttffi©IMfc&aMWl/fcy, xtf* *$/^;t/®M©«M£©^M®«©*t 
JtT * fc «> ic«$£& A SftS'J*; 5>» J: *J *® a t * £ *»ttA * ftt> & v \ y y 

©sti® & Rfrit-r s fc» ic^ftm^ t ®iitt©tii^t-f y x * z^m 

^fa&MJlcjg^r tic J; 9 v Ktf#««I*©-tIBK:;fra*SJ: 

e>lcj&;R£i±£z:£:#T*#£©T% filfIIK£ y *S?a!£«K:L»fflr3fe©##©tt 

*M£ti&#T?a>y, i»m**T?3c'j£*ai*lR i e-K»iB^ff&ti*- z:©J:e>ic 

[0 0 3 5] 

#38f$?©M3: LV^JfrBHttlTftt, i2iifil^7^ KS©JB«r*##2# 
© ft ©flXftl^I <fc 5 1/ - if MMtt© ft± £ 3 . 
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-7uy9m*Bf&-tz>z.£iz£v. mm. y&fa±sit, 

o 

^©Mj£^yA^^«Hiift«***«i:'r*^fc«S:»ffl-r*ii:K:J:y 

( 3 ) * b ^ >f «©wffl&a^ #»k©:kk:mwk: y v -m^m-t 

SflBt&JgJ*'*' Satiety* * h9>f ^^©ffa^JlBJ*, ^t'J7iI©$J 
[0 0 3 7] 

v^^mm*!/-^ FmmnvT. mmmmmytm (iSAicaAs 

* (MS 7 8 0 n mj£§) „ AlGalnP^ (tftS 6 0 0 n m*£) > I n G a 
0 0 nmj££|) ) Klo ^T&^fctf, (if I nG 

aAsP^S^ttlnGaAs&tStlfctSl. 3 >ti m^. 1. 5 ft mW Is 
— 9\ 7 7>f^-iiM3tI ( I n G a A s l*I^F«ttI/G a A s S« 
«:ffiV**9 8 0 nmiSflK I nGa A s Pldi^F^ttl/I n P3S«3:J^ 
5148 Onmfi^if) U— if & tf^Sfc £fij£v*J83fe 

(#jc, nsm^i&fio Kiaifflf sifc^-es*. a«ffli/— !fT*%, r?£ 

IZtSl v > u - if tt 7 r >f - £ & M&> Z> &T-m%)T* $> 5 . 

(LED) £ LTfcfSMortg-e&So 
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t-f. MWIZ (10 0) ffi^e> [0-1-1] AjjfalZ 1 0° &£V>li 1 5° 
1&m*-7Zl*:fcm£ 3 5 0 /im(DG a A s W&L 1 0 1 0)_tlC, MOCVD^CJ: 
*)m& 0. 5 /ttm©S i K-^n§?GaAs A'y7 7l (n = lxl 0 18 cm~ 3 
) m^-T) , ff£ 1. 5/im0SiK-^Al O 75 Ga o<25 As^7yKi 
(n=lxl0 18 c m" 3 ) 10 2, ^3 0. 2 5 m(Z> S i K-^nl (A 1 Q 
7 Ga 0.3 ) 0.5 1 n 0.5 P *^ v ^ m (n = 1 x 1 0 18 cm" 3 ) 10 3. 5 0 

nm0;>K-^ (A1 0.5 Ga 0.5 ) 0.5 1 n 0.5 P KJS 1 04 *>^> v ^*^ 

S5nm©y>K-y (Al^Ga^) Q 5 I n fl 5 P;t'J7H 0 5{C^^tl 
5-6 nm©y > K-^G a Q 44 I n Q 56 P#FM 1 0 6 (31) 2>M*>fc 
SHlt^P (TQW) tSttMl 0 7, J¥£0. 3 yctm(Z>Z n K~^pS (A 

1 0.7 Ga 0.3 ) 0.5 1 n 0.5 P *^ >y FJS (P = 7x 1 0 17 c m" 3 ) 10 8. J5£ 
5 nm©Zn K-^plGa 0 5 I n Q gPMiMIJI (p = 1 x 1 0 18 cm" 3 ) 

i o 9 fcjir^Rji-rsziiicj: y, ^^jv^umM^m^vr^ mi (a)) 
o ^©i:^ mfcmfflmtem&mT*uffi&vr~ftzwfrvte^£5izmf%zmm 

„ ^SrijRjRSi±^VNi:e)lC-r<Sfefelc. _t!EG a x I n mfcWfflM (D 

I^Ga'J«yfK (x=0. 5—1) »K A 1 f IMS ( (A 

1 X G ' a l-X> 0.5 1 n 0.5 P ^ x = 0 - i~o. 2gg) r^^^^lC^T'&S 

o 
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*I4 nmOT. h^-f ^(Z>&1 0 7 £#UtH§tt<5o rzit? [0 1-1] B^fatt 

. 1 1 -vm^m^mmz^x. (ioo)ffii: (oi-nis 

®^jc#^E-rs (li-D vm5bmtfm>nz>WT*%>zmcfemirz> B 3 

0>X h^>f zfVKDMl 1 1 IC % MOCVD^ffl^feIM5lCJ:y, U*;J?t 
rfcTCDl^S 2. O/iiii©ZnK-^piAl 0i75 Ga 0i25 As97^*I (p = 
1. 5xl0 18 cm" 3 ;»3. 3. tfi6 5 5nm) 1 12fcl$0. 5 n 
mOZn K~yGaAsn>^^ Ml 1 3 frbteZ U y (Si ( 

b) ) o zkz>££, y v wmmojzBfttf (3 11) A®%L<fci:;i*UCj&^ 

L^yrS^-ilfe-e^So rODMlnlliS^U ^S?»««A 1 Ga A s, m\ZK\ 
Asm^it (All^) 0. 2~0. 9, $?£L<&0. 3 — 0. 8<Z>B£{CMW 

[0 0 4 1] 

_hiE©MO C VD&lCfcV^T, I I I h V *^JVifV (TMG 

) , hy^f^rii/^-^A (tma) &r*h y *^;i/-f (tmi) £ 

, vMmWizitTJvyyRTf y r^^.ici±^$:ffiVNfe 0 * 

y y^OU^CttHC 1 #X£HC 1/1 I I ^©^Wfctf 0 . 2, # 
ICH C 1 /TMAO^^I/Jt^ 0 . 3 £teZ>mzmAl,fr 0 

&t=.. S E MISIC J: y Z n K - ^ A 1 X G a j. x A s (x = 0. 7 5) 

s y y **r© p mm 2 * ^ y km (m 2 2 * ^ v f@) s 1 iz*<d 
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3nT^5iil#Bti83*lfco -t^TOX h^>f ^miCK^T, p-Ga 

A s Z2>$9 hMlZV Vi?WM£m*m^fr, ZtlKJuV. ZnK-^Al x G 
ai _ x As (x=0. 7 5 ) ^ ?) U y ^t© P 2 ^ 7 7 Kl^ilCi 

&©<k e> IC U * S?«fi©-as*V%tt^lB«: S i NxtHt'Io T fc4$IClMtt 
[0 0 4 2] 

£©tfc, plCiillO^IfU S«fclOO/Km*Tf*<bfcftK:, n 
ffim&i 1 l yn^flt (Si (c) ) „ i^bt^Rbfc^xA- 

5 0 OAmiLt iu$g?® 1 0%-««®9 0 3- 
t 1 ^ >.^&Jfibfe«, 2&»|»K:j:y*y:7K:#«Ufc. fy^>^i/a> 
^tf^TffiStbfcft, 2 5TCT*at«{ji* (CW) lCT«^-^ffi^J, 

5 5nm, h % V^4gttft;tf¥*& 2 0 m A, ^n-^W^l. OmW/mA 

fcftwsnr^sr sjfcsy y y w« f i t c * « * 

, **bf-*©l/l O#±0^£^5te©^-?##£b&v*z:££l:!$f; 



ffiU# 2 0 0 0-3 0 



i 1-076421 
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Mtt«l*ttT?©tt;£lM»®#r*sai£tt5 x 1 0~ 3 ~1. 3xlO" 2 | 
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#2&S60!n*tiU n^^fFItf, J?S1. 5 /ttmOS i F-^A 1 Q 75 G a 

0 25 A s^=yv KM (n = 1 x 1 0 18 cm~ 3 ) 1 0 2 ff£ 0. 25 n m(D S 

1 K-^nl (Al 0t7 Ga w ) q^I n Q 5 P*^y KM (n= 1 x 1 0 18 cm 

_3 ) i o 3 £<D2mmmizte^x^z>&. E%*>fr<Dmf&fr*>t£z>immM (£ 

^KLtt^fiE^S-frS-feftJC, AlGaAslC'M0P5:i^T. A 1 G a A 
sPMilbT*i:<. ZnK-yplAl^Ga^As^yKI 
(p=l. 5xl0 18 cm- 3 ) 11214, Al^Ga^As^P^l 

[0 0 4 5 ] 
(2S*«2) 

®2 (a) tC^-r<fee>tC X h^>f ^BBP»©»f»*»« (W2) H/tmT? 
-^£U «Wffi£T** h^>f:/fi#i«#U »WigT?<Z>S89S<6 (Wl) £5,* 
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[0 0 4 6] 

;>K-^(Al 0 5 Ga 0 5 ) 0.5 In 0.5 WKg ® W7Onm ' 7 ^ 
K-^Ga 0i44 I n 0 56 P#^M©^^4oT^Si-^fc^.EgM*^#F (QQ 
W) m&M. ZnF-^pS (Al 0 7 Ga y ) Q g I n 0>5 P*9«y KM (p = 
7xl0 17 cm~ 3 ) ©JP3 0. 3 5/tm, EI 2 (b) ICj^-T J: O ICX h ^>f zf^k 
BBP»©tf»*» (W2) £2. ^SPtfiST;* K ^ -f :/i|iS#$r 

ffih. mffiffiT*<Dt$%!>m (Wl) 8:1. 5 fi m"Z-feiiteZ> £$lZ/i$ - — y ? 
LfcZt. £©fc£»f»3fe9S©«3tt2 0 0 timh LfcZLil, ZnK-^pgAl 
0 7g G a Q 25 A s V'yv KJS (p = 1 . 5x1 0 18 cm" 3 ; W3. 3 , 
6 5 5 nm) © y v 2?***e©lS3 & 1 . 5 /i m£ bt3 ^tS^O^S £ 3 
50/itmi: i^I3 2%-^3g®8 0 %©#*fffcn-^-f 

[0 0 4 7] 

#2Sii#l©i/— iftt* ffiM (7or) ^cfev^T ; b3 l fem^5mWJ^Jl©i^r^t"e 

2 5mA. ^n-^»0. 5 mW/mAt$>S^#tt^f ICMT'fe 

y, MEj£#y#&¥^3 o° -c&y. Ktfsy©*-*: -.*©»«#« 
i*j£#y*i) #*§e>*u 3fe##©iiff»##ttK:&#T?&<&;i t«««ss*ife. * 
¥#ft©&#y#te¥i©i 5° -e&y, mm&ifi*)ft<D i/2i«©*tsct 

©jsm^ftuc^-c. uy^w Kif-*©Jkv*&#&-$uM£©fcr--?## 
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[0 0 4 8] 

*|gi6«©*«J:y 5 b^b9>f^ , «WP«P©*A«P(i (W2) £j£<l, 

$e>ic guM&iifr (W2) t.m2m*mmi9?*jFM<Dm&& 

P # B M^lg^^ & » «: 2/ $ a 1/ - S/ a > tc T L ft&M Pi 

MT'onjjfammmifrmmmt. 2 ~ 7 x 1 0 " 3 @s, u * s>iM&^©ft»*ffi u 

ffl-^r act. outU0~4 0%e£fcRj£«#S#&* ~ fctfSffofc. 
[0 0 4 9] 

( Jt«« 1 ) 

7h7>f^©^l 1 KC, MOCVDffi&fflV\fc38«Ufc*K:J:»K ZnF- 
Zfvm. (Al 0J Ga y ) 0.5 1 n 0.5 P *^ y FS (p = 7x 1 0 17 cm~ 3 ; JS 
#f*3. 3. 8l|6 5 5 nm) fcJISO. 5 jtt mCDZ n K-^GaAs ziy % 9 

■^y^y^>^S/a>4f^>T?JHStLfc«, 2 5"C^»iRjl« (CW) tCT« 
a-^ffl^&iDfeUfc^ 31ittfi*fLtt*& 1 0 Q £.m< % 3tffiiJttI^70mW| 

ffi*KIfeW«1ifBtt«»K:feV%T, -T^T©*^ (n = 2 0*) tf&ttBBft&St 
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•r*i»c«fc (^-A&#y£o (D^m^t. «^>mbk:j: 

#£BTV*<5iil, Se>CpS(Al 0t7 Ga 0>3 ) 0.5 1 n 0.5 P ^ 57 Ki,i|1 
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[0 0 5 0] 
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Zfl>m (Al 0 7 Ga y ) 0.5 1 n 0.5 P *^ FjS (p = 7x 1 0 17 cm" 3 ;® 
#f^3. 3, ig6 5 5 nm) tl$0. 5 m© Z n F- a A s n > # ? 

^VZfifVZs? *s3>#?>T*M±LVfr%i. 2 5TCt«IS (CW) ICT« 
i&-#m;fr£iR!l/£b£#, LtV>ffiS^f^3 0 mA(C±#b, (70TC 

WS««tttt»K:feVxT, •t^TOm* (n = 2 0*) *«5i«BHi6«3R+i*ia*» 

£L£„ P§? (Al 07 Ga 0 g) 0i5 I n 0i5 P*»&«6y f ^^7*; KJIdDtt 

z&mmm. (fcr-A&#y#) ©*^ft, *6^*»K:<fc bt 

V**£fc, $ e>JCpM (A 1 0 .7 G a 0.3 } 0.5 1 n 0.5 P *^ v © 
PMA l 0 .75 Ga 0.25 A sMKifc^Tfiffi^^S^jfrfct^feftlC, 

y#*r#atft;u ^T-©i&^«^^±#b^-tvA > mmmnzit^r. ( 

7 or) T*©gI&#ISig©#it, $e>ic^?St&f^T*©M®ffi©<£TS:ISv>feMHt 
[0 0 5 1] 
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